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FERNANDEZ-GUASTI, A., A. ESCALANTE AND A. AGMO. Inhibitory action of various 5-HTls receptor agonists on rat 
masculine sexual behaviour. PHARMACOL BIOCHEM BEHAV 34(4) 811-816, 1989. --The systemic administration of the 5-HT m 
receptor agonists, RU 24969 (0.25 and 0.5 mg/kg), TFMPP (0.25 and 0.5 mg/kg) and mCPP (0.75 and 1.0 mg/kg) resulted in an 
inhibition of rat masculine sexual behaviour reflected as a reduction in the proportion of copulating animals. Additionally, the analysis 
of the sexual behaviour of the animals obtaining ejaculation revealed that RU 24969 and TFMPP administration resulted in an increase 
in the number of mounts and in a prolongation of the intromission and ejaculation latencies and of the postejaculatory interval. 
Administration of mCPP increased the number of mounts preceding ejaculation. None of these changes could be attributed to a motor 
coordination impairment since none of these drugs, at the doses tested, produced changes in a treadmill test. The administration of the 
5-HTtA agonist, ipsapirone (2.5, 5 and 10 mg/kg) resulted in a facilitation of the sexual behaviour expressed as a reduction in the 
number of intromissions preceding ejaculation accompanied by a shortening of the ejaculation latency. Present data show a differential 
action of 5-HT~ A and 5-HT m receptor subtypes in the control of rat masculine sexual behaviour, The hypothesis that the endogenous 
serotonin inhibitory action on copulation is mediated via the 5-HTtB receptor subtype is proposed. 

Rat masculine sexual behaviour RU 24969 TFMPP mCPP Ipsapirone 5-HTIA and 5-HT m receptor subtypes 

IT has been demonstrated that the administration of the serotonin 
(5-HT) precursor, 5-hydroxytryptophan (5-HTP), and of the 5-HT 
reuptake inhibitor, chlorimipramine, results in an inhibition of 
masculine sexual behaviour (3, 4, 23). Opposite effects have been 
described after electrolytic or neurotoxic lesions of the raph6 
nucleus (22,24) or after administration of the 5-HT synthesis 
inhibitor, p-chlorophenylalanine (pCPA) (2,33). These data led to 
the conclusion that the serotonergic system plays an inhibitory role 
in the neural control of rat male sexual behaviour. 

On the basis of the affinity of various agonists and antagonists, 
several 5-HT binding sites have been established [cf. (29)], Thus, 
in the rat central nervous system, the 5-HT~A, 5-HT m and 5-HT 2 
binding sites have been recognized (20, 21, 30). It has been 
demonstrated that administration of 5-HT~A agonists results in a 
facilitation of male sexual behaviour reflected as a reduction in the 
number of intromissions preceding ejaculation accompanied by a 
decrease in the ejaculation latency (5-8, 15, 17, 19). Additionally, 
the administration of 5-HT 2 antagonists causes an inhibition of 
copulation (26). These data have led to the suggestion that both 
5-HTIA and 5-HT 2 receptor types mediate a facilitatory action on 
copulatory behaviour. 

In view that 5-HT may also bind to the 5-HT m sites, it is 
hypothesized that this receptor subtype mediates the inhibitory 
action of endogenous 5-HT. A first attempt to demonstrate this 
hypothesis consisted in the analysis of the sexual behaviour after 
the administration of various 5-HT m agonists and to compare their 
action with that induced by the 5-HT~A agonist, ipsapirone. In 
order to exclude the possibility that a nonspecific motor impair- 
ment mediates the effects of these drugs, the motor coordination 
was evaluated in a rotarod (treadmill) test. 

METHOD 

Animals 

Sexually experienced adult male Wistar rats (250-350 g body 
weight) were used. Animals were housed six per cage in a room 
with controlled light:dark cycle (12-hr light: 12 hr dark, lights on 
at 2200 hr). All animals had free access to water and Purina rat 
chow over all the experiments. 

Animals were castrated under methoexital (40 mg/kg) anesthe- 
sia and subcutaneously implanted with a Silastic capsule (20 mm 

1Requests for reprints should be addressed to Dr. Alonso Fem~indez-Guasti, Secci6n de Terap6utica Experimental, Departamento de Farmacologia y 
Toxicologfa, Ap. Postal 22026, M6xico 14000 D.F,, M4xico. 
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long, 0.062 in. internal diameter and 0.125 in. external diameter, 
Dow Coming) filled with testosterone (Sigma Chemicals, St. 
Louis, MO) as previously described (1). Three days after castra- 
tion the animals were retested for sexual behaviour and only those 
animals ejaculating within a 30-min period were included for 
further experimentation. 

TABLE 1 

EFFECT OF IPSAPIRONE ON RAT MASCULINE SEXUAL BEHAVIOUR 

Treatment 
(mg/kg) IL NM NI EL PEI 

Drugs Saline 

The following drugs were used in this study: RU 24969 lpsapirone 
[5-methoxy-3-(1,2,3,6-tetrahydro-4-pyridinyl) indole], TFMPP [ 1- (2.5) 
(m-trifluoromethylphenyl)piperazine], mCPP [ 1-(m-chlorophenyl) Ipsapirone 
piperazine], and ipsapirone. TFMPP and mCPP were purchased (5.0) 
from Research Biochemicals Inc., RU 24969 and ipsapirone were 
kindly donated by Roussell Uclaf and Tropon Chemistry Depart- Ipsapirone 
ment, respectively. All drugs were dissolved in physiological (10.0) 
saline and IP injected in a volume of 2.0 ml/kg. X 2a 

p<  
Sexual Behaviour Observations 

Sexual behaviour observations were begun two hours after the 
onset of darkness. The males were presented with a female 
brought into sexual receptivity by the sequential administration of 
oestrogen followed 48 hr later by progesterone, that was admin- 
istered 6 hr before testing. During the test the following parame- 
ters were recorded: intromission latency, number of mounts and 
intromissions preceding ejaculation, ejaculation latency and post- 
ejaculatory interval [for definition of each behavioural item see 
Larsson and Ahlenius (23)]. Mount, intromission and ejaculation 
were recognized because of their particular behavioural character- 
istics. Tests were concluded at the end of the postejaculatory 
interval or 30 min after the introduction of the female if no 
ejaculation occurred. 

Procedure 

RU 24969 (0, 0.125, 0.25 and 0.5 mg/kg), TFMPP (0, 0.125, 
0.25 and 0.5 mg/kg), mCPP (0, 0.5, 0.75 and 1.0 mg/kg) and 
ipsapirone (0, 2.5, 5.0 and I0.0 mg/kg) were administered 
according to a balanced latin square design in such a way that each 
animal received all treatments. 

Motor Coordination Test (Treadmill Test) 

After sexual behaviour observations all animals were tested for 
motor coordination in a treadmill apparatus (rotarod). The proce- 
dure followed was the same as previously described by /~gmo et 
al. in 1987 (1). Briefly, this test consisted of placing trained 
animals upon a cylinder (diameter 7 cm) rotating at a speed of ! 1 
rpm. After saline or different doses of the 5-HT~A or 5-HT m 
agonists used, the number of falls during a 5-min period was 
counted. After a fall the animal was immediately replaced upon 
the cylinder. 

Statistical Analysis 

The proportion of animals showing mounts, intromissions or 
ejaculation was evaluated using the Cochran 's  Q-test followed by 
the binomial test (34). The specific sexual behaviour parameters 
were analyzed using the Friedman's  two-way analysis of variance 
followed by the Wilcoxon matched-pairs signed-ranks test (34). 
The treadmill test data were statistically analyzed using the 
Wilcoxon matched-pairs signed-ranks test (34). 

RESULTS 

The results obtained after the administration of the 5-HT~A 

0.4 7 12 9.6 6.5 

0.6 6 6* 4.0* 6.2 

0.2 4 6* 3.6t 5.6 

1.3 6 5? 2.2? 6.9 

1.05 1.76 12.60 9.15 5.25 
n.s. n.s. 0.006 0.027 n.s. 

Table shows median values. The analysis was made on the basis of the 
performance of eight animals. IL, intromission latency; NM, number of 
mounts; NI, number of intromissions; EL, ejaculation latency, and PEI, 
postejaculatory interval. The statistical analysis was made between the 
control (saline)- and the experimental (ipsapirone)-treated groups, aFried- 
man two-way analysis of variance; Wilcoxon matched-pairs signed ranks 
test, *p<0.05; tp<0.02. 

receptor agonists used in this study, ipsapirone, are shown in 
Table 1. All animals treated with ipsapirone displayed copulatory 
behaviour. As expected, a clear dose-dependent reduction in the 
number of intromissions preceding ejaculation accompanied by a 
reduction in the ejaculation latency was found. 

The results showing the effect on the copulatory behaviour of 
the various 5-HT~B receptor agonists are shown in Tables 2-4 and 
Fig. 1. In all experiments the saline-treated animals showed the 
complete behavioural repertoire of copulation. Treatment with the 
low dose of RU 24969 (0.125 mg/kg) induced a slight nonstatis- 
tically significant decrease in the proportion of animals displaying 

TABLE 2 

EFFECT OF RU 24969 ON RAT MASCULINE SEXUAL BEHAVIOUR 

Treatment 
(mg/kg) N IL NM NI EL PEI 

Control 9 0.3 3 9 6.3 7.0 

RU 24969 
(0.125) 9 0.4 l0 10 9.4 7.1 

Control 6 0.1 3 10 6.3 5.8 

RU 24969 
(0.25) 6 1.2" 24* 13 12.4 7.5* 

Control 4 0.1 3 8 2.5 5.4 

RU 24969 
(0.5) 4 1.0 15 9 12.3 7.7 

Table shows median values. The analysis is based only in those animals 
that obtained ejaculation after the treatment. Abbreviations as in Table 1. 
The statistical comparisons were made between the animals that ejaculated 
and their respective saline-treated values. At the highest dose no statistical 
analysis was performed due to the fact that only 4 animals ejaculated after 
this dose. Wilcoxon matched-pairs signed-ranks test, *p<0.05. 
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TABLE 3 

EFFECT OF TFMPP ON RAT MASCULINE SEXUAL BEHAVIOUR 

Treatment 
(mg/kg) N IL NM NI EL PEI 

Control 8 0.4 5 7 5.0 5.9 

TFMPP 
(0.125) 8 0.2 2 7 4.5 5.5 

Control 8 0.6 5 7 5.0 5.9 

TFMPP 
(0.25) 8 0.8 12" 7 7.7 6.0 

Control 3 0.6 6 8 6.6 5.9 

TFMPP 3 4.3 17 7 17.4 6.1 
(0.5) 

Table shows median values. The analysis is based only in those animals 
that obtained ejaculation after the treatment. Abbreviations as in Table 1. 
The statistical analysis was made between the animals that ejaculated and 
their respective saline-treated values. After the highest dose no statistical 
analysis was made since only 3 animals ejaculated. Wilcoxon matched- 
pairs signed-ranks test, *p<0.02. 

ejaculation. Higher doses of RU 24969 resulted in a dose- 
dependent inhibition of sexual behaviour. Thus, after administra- 
tion of 0.25 mg/kg or 0.5 mg/kg only 42% or 33%, respectively, 
of the animals ejaculated (Fig. 1). Table 2 compares the various 
sexual behaviour parameters after the administration of the differ- 
ent doses of RU 24969. The analysis is based only on the 
performance of those animals that obtained ejaculation. A ten- 
dency for an increase in the number of mounts and ejaculation 
latency was found after the administration of 0.125 mg/kg. The 
injection of 0.25 mg/kg produced a statistically significant in- 
crease in the following parameters: number of mounts, number of 
intromissions, ejaculation latency and postejaculatory interval. 
After the highest dose (0.5 mg/kg) a drastic inhibition of copula- 

TABLE 4 

EFFECT OF mCPP ON RAT MASCULINE SEXUAL BEHAVIOUR 

Treatment 
(mg/kg) N IL NM NI EL PEI 

Control 8 0.2 4 l0 4.1 4.7 

mCPP 
(0.5) 8 0.4 2 8 5.4 5.3 

Control 6 0.2 4 10 4.4 4.7 

mCPP 
(0.75) 6 0.5 4 9 7.7 6.0 

Control 3 0.2 4 12 4.8 4.3 

mCPP 3 0.3 7 l l  9.4 5.6 
(1.0) 

Table shows median values. The analysis is based only in those animals 
that obtained ejaculation after the treatment. Abbreviations as in Table 1. 
The statistical analysis was made between the animals that ejaculated and 
their respective saline-treated values. No statistical analysis was performed 
after the highest dose since only 3 animals ejaculated. Wilcoxon matched- 
pairs signed-ranks test, nonsignificant. 

tion was found (i.e., only 4 animals ejaculated). Thus, the 
Wilcoxon t-test could not be applied for analyzing the data. It is 
worth noting, however, that this dose produced similar changes to 
those observed after 0.25 mg/kg. 

Figure 1 also shows the proportion of copulating animals after 
the administration of TFMPP. Clearly, a dose-dependent inhibi- 
tion of the sexual behaviour was found. Thus, after the adminis- 
tration of 0.125 or 0.25 mg/kg almost all animals copulated, while 
a higher dose, 0.5 mg/kg, resulted in a decrease of copulating 
animals (only 38% of the animals ejaculated). Table 3 shows the 
analysis of the various sexual behaviour parameters. The injection 
of 0.125 mg/kg did not modify any parameter. However, 0.25 
mg/kg TFMPP produced an increase in the number of mounts 
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FIG. 1. Percentage of animals showing mounts, intromissions or ejaculation during a 30-min 
copulating test, after the administration of various doses of the 5-HT m agonists, RU 24969 
(0.125, 0.25 and 0.5 mg/kg), TFMPP (0.125, 0.25 and 0.5 mg/kg) and mCPP (0.5, 0.75 and 
1.0 mg/kg). Open bars represent respective control values, dashed bars represent ascendent 
dosages of the compounds showed in figure. Cochran Q values: RU 24969 (N = 12): mounts, 
7.0, n.s., intromissions, 8.0, p<0.05, ejaculation, 14.4, p<0.01; TFMPP (n = 8): mounts, 
2.0 n.s., intromissions, 2.0, n.s., ejaculation, 9.32, p<0.05; mCPP (n=9): mounts, 8.07, 
p<0.05, intromissions, 10.5, p<0.02, ejaculation, 12.75, p<0.01. Binomial test, *p<0.05; 
**p<0.02. 
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FIG. 2. Motor coordination test after administration of ipsapirone (10 
mg/kg), RU 24969 (0.5 mg/kg), TFMPP (0.5 mg/kg) or mCPP (1.0 
mg/kg). Figure shows means- +S.E. number of falls during a 5-min 
treadmill test. Wilcoxon matched pairs signed-ranks test, p>0.05, non- 
significant. 

preceding ejaculation. No other parameter was altered after this 
dose. After the highest dose used (0.5 mg/kg) an increase in the 
number of mounts accompanied by a prolongation in the intromis- 
sion and ejaculation latencies was found. This analysis, however, 
is based only on the performance of three animals. 

Table 4 and Fig. 1 show the effect of mCPP on sexual 
behaviour. After the administration of low doses (0.5 and 0.75 
mg/kg) the proportion of copulating animals was slightly altered. 
However, the injection of 1.0 mg/kg resulted in a decrease in the 
proportion of animals showing sexual behaviour (44 and 33% of 
the animals treated with this dose intromitted and ejaculated, Fig. 
1). As to the analysis of the various parameters, 0.5 mg/kg of 
mCPP did not produce any effect, while 0.75 mg/kg slightly 
prolonged the ejaculation latency. After the administration of the 
highest dose (1.0 mg/kg) an increase in the number of mounts and 
in the ejaculation latency was found (Table 3). No statistical 
analysis could be performed since only 3 out of 9 animals 
ejaculated. 

The results of the motor coordination test are shown in Fig. 2. 
This figure shows the data after administering the highest doses 
used for each compound. None of the compounds, at the doses 
tested, resulted in a motor coordination impairment. 

DISCUSSION 

Present data show that, as previously reported (19), the 
administration of the new 5-HT~A receptor agonist, ipsapirone, 
induced a reduction in the number of intromissions preceding 
ejaculation accompanied by a shortening of the ejaculation la- 
tency. Present results also show that all the 5-HT~B receptor 
agonists used (RU 24969, TFMPP and mCPP) dose-dependently 
inhibited the copulatory behaviour without interfering with the 
motor coordination. 

It is well established that the administration of 5-HTIA agonists 
8-OH-DPAT (6, 8, 23), 5 Me-ODMT (15), lisuride (5, 7, 15) and 
indorenate (17) produces a reduction in the number of intromis- 
sions preceding ejaculation accompanied by a reduction in the 
ejaculation latency. Present data showing that ipsapirone, a well 
characterized 5-HTjA receptor agonist (12, 19, 36), produces the 
same effects as the other 5-HTIA receptor agonists, support the 

idea that this receptor subtype serves a facilitatory role in the 
copulatory behaviour, mainly by regulating the number of in- 
tromissions preceding ejaculation and thereby the ejaculation 
latency. 

In the analysis of the role of 5-HT on female sexual behaviour 
it has been proposed that the 5-HTIA receptor subtype mediates an 
inhibitory action, while the 5-HT1B could be involved in a 
presynaptic facilitatory mediation (16,27). Additionally, Mendel- 
son and Gorzalka (26,28) have established that the 5-HTIA 
receptor subtype possesses a differential function on male and 
female sexual behaviour and suggested that in the former the 
5-HT~B receptor subtype could mediate an inhibitory action. 
Present results give experimental support to this proposition and 
indicate that these receptor subtypes play opposite roles in the 
control of rat masculine sexual behaviour. 

Interestingly, it has been reported that the 5-HTIA agonists 
inhibit seminal emission and ejaculation ex copula (9,31), while 
the 5-HT m agonists stimulate these responses (9,32). These data 
indicate that the different 5-HTI receptor subtypes serve opposite 
roles in the control of spontaneous seminal emission. Addition- 
ally, it has been suggested (11) that drugs that inhibit the ex copula 
reflexes facilitate the sexual behaviour by reducing the ejaculation 
threshold; by contrast, drugs that facilitate the ex copula reflexes 
may inhibit the sexual behaviour. Present data, together with 
previous results (9,32) showing that the 5-HT~B agonists facilitate 
the spontaneous seminal emission and inhibit copulation, while 
5-HTIA agonists inhibit the penile reflexes and the spontaneous 
seminal emission, and facilitate sexual behaviour, are in line with 
the above proposed hypothesis. Additionally, these data support 
the notion of a differential role of these receptor subtypes in the 
mediation of sexual reflexes, spontaneous seminal emission and 
copulatory behaviour. 

Although RU 24969 has been proposed as a selective 5-HTtB 
receptor agonist (21,37), it has recently been reported that RU 
24969 may induce several behavioural characteristics associated 
with the stimulation of the 5-HT~A receptor subtype (18,37). 
Masculine sexual behaviour, due to its complexity, has to be 
cautiously considered as a paradigm to establish behavioural drug 
characteristics. However, present results showing a clear differ- 
ential effect of 5-HTIA and B receptor agonists on copulation, 
make it possible to propose this behaviour as a useful tool to 
differentiate between both agonists classes. Needless to mention, 
besides copulation, other behavioural parameters must be consid- 
ered before proposing a drug as a 5-HTjA or B agonist. 

The 5-HT~B receptor subtype has low affinity for spiperone and 
can be selectively labelled with ( - )  (I-~sI) iodocyanopindolol (20, 
21, 30). Binding studies have reported that the most potent 
agonists for the 5-HT m receptor are RU 24969 and TFMPP 
followed by mCPP and quipazine (35). Interestingly, we have 
observed that RU 24969 and TFMPP were the most potent drugs 
to inhibit the masculine sexual behaviour followed by mCPP and 
quipazine (26). These data suggest that the inhibition of this 
behaviour is mediated through the action of these drugs at the 
5-HT~B receptor subtype. The 5-HT l blocking agents are nonse- 
lective, not only within the different classes of this binding site, 
but also antagonize the beta adrenergic [ ( - )  pindolol, ( - )  
alprenolol] or the 5-HT 2 receptor (metiotepine, metergoline). In 
relation with the later group of drugs, it has to be considered that 
after blocking the 5-HT 2 site, an inhibition of the sexual behaviour 
occurs (26). In spite of these disadvantages, further experiments 
using these antagonists should be made. 

Recently, it has been shown that 5-HTIA and ~B receptors have 
different brain localization. While the 5-HTIA receptor subtype is 
mainly located in the hippocampal formation, cerebral cortex and 
nucleus raph6 dorsalis, the 5-HTjB receptor is primarily concen- 
trated in the globus pallidus, dorsal subiculum and substantia nigra 
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(10, 20, 29). These localization differences could at least partly 
explain the different role that the receptor subtypes play in the 
control of masculine sexual behaviour. Further experiments, using 
local brain injection of these agonists, should be made in order to 
further explore this possibility. 

It has been proposed that the 5-HT~B binding site could mediate 
presynaptic actions of 5-HT (13, 14, 25). However, the presence 
of these binding sites in the postsynaptic fraction has also been 
demonstrated (20,21). From present data it could not be assumed 
whether these drugs stimulate pre- or postsynaptic receptors; 
however, most likely the effect of these drugs on masculine sexual 

behaviour seem to be mediated via a postsynaptic action. Further- 
more, from present results it could be proposed that endogenous 
5-HT act at the same receptor subtype, as the drugs used in this 
study, to inhibit rat masculine sexual behaviour. Further experi- 
mentation to confirm this idea should be undertaken. 
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